Auto-methylation of the mouse DNA-(cytosine C5)-methyltransferase Dnmt3a at its active site cysteine residue.
The Dnmt3a DNA methyltransferase is responsible for establishing DNA methylation patterns during mammalian development. We show here that the mouse Dnmt3a DNA methyltransferase is able to transfer the methyl group from S-adenosyl-l-methionine (AdoMet) to a cysteine residue in its catalytic center. This reaction is irreversible and relatively slow. The yield of auto-methylation is increased by addition of Dnmt3L, which functions as a stimulator of Dnmt3a and enhances its AdoMet binding. Auto-methylation was observed in binary Dnmt3a AdoMet complexes. In the presence of CpG containing dsDNA, which is the natural substrate for Dnmt3a, the transfer of the methyl group from AdoMet to the flipped target base was preferred and auto-methylation was not detected. Therefore, this reaction might constitute a regulatory mechanism which could inactivate unused DNA methyltransferases in the cell, or it could simply be an aberrant side reaction caused by the high methyl group transfer potential of AdoMet. Dnmt3a is a DNA-(cytosine C5)-methyltransferase, EC 2.1.1.37. • Dnmt3a methylates Dnmt3a by methyltransferase assay (View interaction) • Dnmt3a and DNMT3L methylate Dnmt3a by methyltransferase assay (View interaction).